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Fig. 1: DNA and predicted protein sequence of PtCelA cDNA 



1 GTCGACCCACGCGTCCGTCTTGAAA3AATATGAAGTTGTAAAGAGCTGGTAAAGTGGTAA 6 0 

61 TAAGCAAGATGATGGAATCTGGGGC7 3CTATATGCCATACCTGTGGTGAACAGGTGGGGC 12 0 
MMESGAPICHTCGEQVGH 

121 ATGATGCAAATGGGGAGCTATTTGT 33CTTGCCATGAGTGTAGCTATCCCATGTGCAAGT 180 
DANGELFVACHECSYPMCKS 

181 CTTGTTTCGAGTTTGAAATCAATGA3GGCCGGAAAGTTTGCTTGCGGTGTGGCTCGCCAT 240 
CFEFEINEGRKVCLRCGSPY 

241 ATGATGAGAACTTGCTGGATGATGTAGAAAAGAAGGGGTCTGGCAATCAATCCACAATGG 3 00 
DENLLDDVEKKGSGNQSTMA 

301 CATCTCACCTCAACGATTCTCAGGATGTCGGAATCCATGCTAGACATATCAGTAGTGTGT 3 60 
SHLNDSQDVGIHARHIS SVS 

3 61 CCACTGTGGATAGTGAAATGAATGA7GAA.TATGGGAATCCAATTTGGAAGAATCGGGTGA 42 0 
TVDSEMNDEYGNPIWKNRVK 

421 AGAGCTGTAAGGATAAAGAGAACAA3AAGAAAAAGAGAAGTCCTAAGGCTGAAACTGAAC 4 8 0 
SCKDKENKKKKRSPKAETEP 

481 CAGCTCAAGTTCCTACAGAACAGCAGATGGAAGAGAAACCGTCTGCAGAGGCTTCGGAGC 54 0 
AQVPTEQQKEEKPSAEASEP 

541 CGCTTTCAATTGTTTATCCAATTCCACGCAACAAGCTCACACCATACAGAGCAGTGATCA 60 0 
LSIVYPIPRNKLTPYRAVII 

601 TTATGCGACTGGTCATTCTGGGCCTCTTCTTCCACTTCAGAATAACAAATCCTGTCGATA 66 0 
MRLVILGLFFHFRITNPVDS 

661 GTGCCTTTGGCCTGTGGCTTACTTCTGTCATATGTGAGATCTGGTTTGCATTTTCTTGGG 72 0 
AFGLWLTSVICEIWFAFSWV 

721 TGTTGGATCAGTTCCCCAAGTGGAATCCTGTCAATAGAGAAACGTATATCGAAAGGCTGT 7 80 
LDQFPKWNPVNRETYIERLS 

781 CGGCAAGGTATGAAAGAGAGGGTGAGCCTTCTCAGCTTGCTGGTGTGGATTTTTTCGTGA 84 0 
ARYEREGEPSQLAGVDF FVS 

841 GTACTGTTGATCCGCTGAAGGAACCGCCATTGATCACTGCCAATACAGTCCTTTCCATCC 900 
TVDPLKEPPLITANTVLSIL 

901 TTGCTGTGGACTATCCCGTCGATAAAGTCTCCTGCTACGTGTCTGATGATGGTGCAGCTA 960 
AVDYPVDKVSCYVSDDGAAM 

9 61 TGCTTTCATTTGAATCTCTTGTAGA-AACAGCTGAGTTTGCAAGGAAGTGGGTTCCGTTCT 102 0 
LSFESLVETAEFARKWVPFC 



1021 GCAAAAAATTCTCAATTGAACCAAGAGCACCGGAGTTTTACTTCTCACAGAAAATTGATT 108 0 
KKFSIEPRAPEFYFSQKIDY 

1081 ACTTGAAAGACAAGGTTCAACCTTCTTTCGTGAAAGAACGTAGAGC AATGAAAAGGGATT 1140 
LKDKVQPSFVKERRAMKRDY 

1141 ATGAAGAGTACAAAGTCCGAGTTAATGCCCTGGTAGCAAAGGCTCAGAAAACACCTGAAG 12 0 0 
E EYKVRVNALVAKAQKT PEE 
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1201 AAGGATGGA^TA— 

1261 GGCATGATTCAGGTCTTCCTTGGGAA-A 

1321 TACCTCGTCTAGTATATGTCTCC 

1381 c,gg~1tL 

1441 TcL A rr TC~ 



1561 atggcatagataagagtgatcgctacgccaatcgtaacg^ 

1621 tgLgggttggatggcattcaaggacca^ 

1681 ggcaagcactttacggctacgggcct 

1741 cttcatcctgcttctcatgttgctgccc^ 

1801 aggtatacagagatgcaaaaagagaggatctcaatgctgccatatttaatctt^ 

VYRDAKREDL.NA^-l 

1861 ttgataattatgacgagcatgaaaggtcaatgctgatctc 
1921 cttttggcttatcttctg^ 

1981 AGTCTGCCAACTCACCACCATTCATCAAGGAAGCGATTCAAGTCATCGGCTGTGGCTATG 

2041 AAGAGAAGACTGAATGGGGAAAACAGATTGGTTGGATATATGGGTCAGTCACTGAGGATA 
EKTEWGKQlGVvIY^bvx 

2101 TCTTAAGTGGCTTCAAGATGCACTGCCGAGGATGGAGATCAATTTACTGCATGCCCGTAA 

LSGFKMHCRGWRSI yuwt-v 

„ t l GGCCTGCA^CAAAGCATCTG^^ 

222! GATGGGCTCTTGGTTCTGTGGAMTTTTCTTTAGCAGACACTGTCCCCTCTGGTACGGGT 
WALGSVE I FFSRHL FijW 

2281 TTGGAGGAGGCCGTCTTAAATGGCTCCAAAGGCTTGCGTATATAAACACCATTGTGTACC 
GGGRLKWLQRLAYIMi-^vx 

2341 CATTTACATCCCTCCCTCTCATTGCCTAT 

2401 GAAAATTCATCATACCAACGCTCTCAAACCTGGCAAGCATGCTGTTTCTTGGCCTCTTTA 

K F I IPTLSNLASMLFL,^^^ 
2461 TCTCCATCATTGTAACTGCGGTGCTTGAGCTAAGATGGAGCGGTGTCAGCATTGAAGATT 
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SI IVTAVLELRWSGVSIEDL 

25 21 TATGGCGTAATGAACAATTCTGGGTGATCGGAGGTGTTTCAGCCC ATCTCTTTGCGGTCT 2 5 8 0 
WRNEQFWVIGGVSAHLFAVF 

2 5 81 TCC AGGG ATTCTTAAAAATGTTGGCTGGC ATCG ATACG AACTTC ACTGTC ACAGC AAAAG 2 64 0 
QGFLKMLAGIDTNFTVTAKA 

2 641 CAGCCGAAGATGCAGAATTTGGGGAGCTATATATGGTCAAGTGGACAACACTTTTGATTC 2 7 00 
AEDAEFGELYMVKWTTLLI P 

27 01 CTCC AA r-CAC ACTTCTCATTATCAATATGTCGGGTTGTGCTGGATTCTCTGATGCACTCA 2 7 60 
PTTLLIINMSGCAGFSDALN 

0 7 61 AC AAAGGATATGAAGC ATGGGGGCCTCTCTTTGGC AAGGTGTTCTTTGCTTTCTGGGTGA 2 82 0 
KGYEAWGPLFGKVFFAFWVI 

2821 TTCTTCA TCTCTATCCATTCCTTAAAGGTCTAATGGGTCGCC AAAACCTAACACCAACC A 2 8 8 0 
LKLYPFLKGLMGRQNLTPTI 

2 881 TTGTTGTTCTCTGGTC AGTGCTGTTGGCCTCTGTCTTCTCTCTCGTTTGGGTC AAGATC A 2 9 4 0 
VVLWSVLLASVFSLVWVKIN 

2 941 ATCCA^TCGTTAACAAAGTTGATAAC ACCTTGGTTGCGGAGACCTGCATTTCC ATTGATT 3 0 0 0 

PFVNKVDNTLVAETCI S IDC 

3 0 01 GCTGAGCTACCTCCAATAAGTCTCTCCC AGTATTTTGGGGTTACAAAACCTTTGGGAATT 3 0 60 



* 



3 0 61 GGAATATGATCCTCGTTGTAGTTTCCCTCAAGAAAGCACATATCGCTGTCAGTATTTAAA 



3120 



3121 TGAACTGCAAGATGATTGTTCTCTATGAAGTTTTGAACAGTTTGAAATGATATTATGTTA 



3180 



3181 AAATAC AGGTTTTGATTGTGTTGAAAAAAAAAAAGAAAAAAAAAAAAAAAAA 3 2 32 
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Fig. 4: DNA sequence of PtCelAP, the 5' flanking region of PtCe 



sequence 






1 


GAATTCGCCCTTTTGAATTCAGGAGACGATAGTTTCCGGTTCGTTGAATGGCTTTGTTCA 


O U 


61 


CTTCTGGTCTAGCAATTTGCAAAAGAAGTTACAAAACAAATGCATATTATGTAAATTTAA 


120 


121 


CAAGAGATGGGTTCTATGGTCACTTATTTATGCCCATCATTTGTTCTGGGGTTACTCTTT 


180 


181 


ATAGTCTGATTCGAAGTTGCAAACTGCCGTTTCTGGTATTGCAATTATGTAGCCATAAAC 


2 4 0 


241 


TGTTAATCCTGTAGCTATTAGCGGACCAACAACCAGATATACGGGATCAGCGTCGTAAAA 


3 00 


301 


GAGATCTCCATTCTACGTTTCTTTCTAATTTTTCCGTTTCAGTGAGAGAATTACCCTGAT 


o c C\ 


361 


ACATTGACATGATGATTGATGATTATGGGAACCATTCCGATGTTAGACACGAGACCATCT 


4z U 


421 


GGATCCTGCCAGTTTTCAGTTCACATGGCATCTCAGCCCAAGATCATGTGTTTATACGCC 


4 o U 


481 


TAATGACTTGTATTGAAAGTTTGGTAAGTTGAAGATGTGCTCTGCCCAACAGAAACCTTC 


540 


541 


CTTAAATTTCCAGCAAATCTTTCAAACTTGGCCTTACACCCCGAAAATAGACGTGCTTCT 


600 


601 


ACTTGGGTTCTTGGAAACCATGCACCAACCGCCATACCCCACCAACCCACCACCCTCAAC 


660 


661 


CTTCTCTTCGCCATTACAAAAATGTCAGTACCACCCTCTGAAAGACACCAACACACCCTA 


72 0 


/ £ 1 


c rTTT fPTTAGGG T ATTT G AT AT AAAAAC AAG GC C AAAAC AAAAG AT T GG AAGG AAG C AG 


780 


781 


AGGAAGACCCTCTTGAAAGAATTGAAGTTGTAAAGAGCTGGTAAAGTGGTAATAAGCAAG 


840 


841 


ATGATGGAATCTGGGGCTCCTATATGCCATACCTGTGGTGAACAGGTGGGGCATGATGCA 
MMESGAPICHTCGEQVGHDA 


900 


901 


AATGGGGAGCTATTTGTGGCTTGCCATGAGTGTAGCTATCCCATGTGCAAGTCTTGTTTC 
NGELFVACHECSYPMCKSCF 


960 


961 


GAGTTTGAAATCAAAGAGGGCCGGAAAGTTTGCTTGCGGTGTGGCTCGAG 1010 
EFEIKEGRKVCLRCGS 
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FIG. 7 

Arabidopsis thaliana cellulose synthase mRNA SEQ ID NO: 4 

1 gcggccgcgg ttaatcgccg gttctcacaa caggaatgag tttgtcctca ttaatgccga 
61 tgagaatgcc cgaataagat cagtccaaga gctgagtgga cagacatgtc aaatctgcag 
121 agatgagatc gaattgactg ttgatggaga accgtttgtg gcatgtaacg aatgtgcatt 
181 ccctgtgtgt agaccttgct atgagtacga aagacgagaa ggcaatcaag cttgtccaca 
241 gtgcaaaacc cgtttcaaac gtcttaaagg aagtccaaga gttgaaggtg atgaagagga 
301 agatgacatt gatgatttag acaatgagtt tgagtatgga aataatggga ttggatttga 
361 tcaggtttct gaaggtatgt caatctctcg tcgcaactcc ggtttcccac aatctgattt 
421 ggattcagct ccacctggct ctcagattcc attgctgact tacggcgacg aggacgttga 
481 gatttcttct gatagacatg ctcttattgt tcctccttca cttggtggtc atggcaatag 
541 agttcatcct gtttctcttt ctgacccgac cgtggctgca catcgaaggc tgatggtacc 
601 tcagaaagat cttgcggttt atggtcatgg aagtgtcgct tggaaagatc ggatggagga 
661 atggaagaga aagcagaatg agaaacttca ggttgttagg catgaaggag atcctgattt 
721 tgaagatggt gatgatgctg attttccaat gatggatgag ggaaggcagc cattgtctat 
781 gaagatacca atcaaatcga gcaagataaa tccttaccgg atgttaattg tgctacgtct 
841 tgtgattctt ggtctcttct ttcactaccg tattcttcac cccgtcaaag atgcatatgc 
901 tttgtggctt atttctgtta tatgtgagat atggtttgct gtttcatggg ttcttgatca 
961 gttccctaaa tggtacccta tcgagcgaga aacgtacttg gaccgactct cattaagata 
1021 tgagaaagaa gggaaaccgt cgggactatc ccctgtggat gtatttgtta gtacagtgga 
1081 tccattgaaa gagcctccgc ttattactgc aaatactgtc ttgtctattc ttgctgttga 
1141 ttatcctgtc gataaggttg cttgttacgt atctgatgat ggtgctgcta tgcttacttt 
1201 cgaagctctt tctgagaccg ctgaattcgc aaggaaatgg gttcctttct gcaagaaata 
1261 ttgtattgag cctcgtgctc ccgaatggta tttctgccat aaaatggact acttgaagaa 
1321 taaagttcat cccgcatttg ttagggagcg gcgagccatg aagagagatt atgaagaatt 
1381 caaagtaaag atcaatgctt tagtagcaac agcacagaaa gtgcctgagg atggttggac 
1441 tatgcaagac ggtacacctt ggcccggtaa tagtgtgcga gatcatcctg gcatgattca 
1501 ggtcttcctt ggaagtgacg gtgttcgtga tgtcgaaaac aacgagttgc ctcgattagt 
1561 ttacgtttct cgtgagaaga gacccggatt tgatcaccat aagaaggctg gagctatgaa 
1621 ttccctgata cgagtctctg gggttctatc aaatgctcct taccttctga atgtcgattg 
1681 tgatcactac atcaacaata gcaaagctct tagagaagca atgtgtttca tgatggatcc 
1741 tcagtcagga aagaaaatct gttatgttca gttccctcaa aggttcgatg ggattgatag 
1801 gcacgatcga tactcaaatc gcaatgttgt gttctttgat atcaatatga aaggtttgga 
1861 tgggctacaa gggcctatat acgtcggtac aggttgtgtt ttcaggaggc aagcgcttta 
1921 cggatttgat gcaccgaaga agaagaaggg cccacgtaag acatgcaatt gctggccaaa 
1981 atggtgtctc ctatgttttg gttcaagaaa gaatcgtaaa gcaaagacag tggctgcgga 
2041 taagaagaag aagaataggg aagcgtcaaa gcagatccac gcattagaaa atatcgaaga 
2101 gggccgcggt cataaagttc ttaacgtaga acagtcaacc gaggcaatgc aaatgaagtt 
2161 gcagaagaaa tatgggcagt ctcctgtatt tgttgcatct gcgcgtctgg agaatggtgg 
2221 gatggctaga aacgcaagcc cggcttgtct gcttaaagaa gccatccaag tcattagtcg 
2281 cggatatgaa gataaaactg aatggggaaa agagattggg tggatctatg gttctgttac 
2341 cgaagatatt cttacgggtt ctaagatgca ttctcatggt tggagacatg tttattgtac 
2401 accaaagtta gcggctttca aaggatcagc tccaatcaat ctttcggatc gtctccatca 
2461 agttcttcga tgggcgcttg ggtcggttga gattttcttg agtaggcatt gtcctatttg 
2521 gtatggttat ggaggtgggt tgaaatggct tgagcggttg tcctacatta actctgtggt 
2581 ttacccgtgg acctctctac cgctcatcgt ttactgttct ctccctgcca tctgtcttct 
2641 cactggaaaa ttcatcgttc ccgagattag caactatgcg agtatcctct tcatggcgct 
2701 cttctcgtcg attgcaataa cgggtattct cgagatgcaa tggggcaaag ttgggatcga 
2761 tgattggtgg agaaacgaac agttttgggt cattggaggt gtttctgcgc atctgtttgc 
2821 tctcttccaa ggtctcctca aggttcttgc tggtgtcgac actaacttca cagtcacatc 
2881 aaaagcagct gatgatggag agttctctga cctttacctc ttcaaatgga cttcacttct 
2941 catccctcca atgactctac tcatcataaa cgtcattgga gtcatagtcg gagtctctga 
3001 tgccatcagc aatggatacg actcgtgggg accgcttttc ggaagactgt tctttgcact 
3061 ttgggtcatc attcatcttt acccgttcct taaaggtttg cttgggaaac aagatagaat 
3121 gccaaccatt attgtcgtct ggtccatcct cctggcctcg attcttacac ttctttgggt 
3181 ccgggttaat ccgtttgtgg cgaaaggcgg tcctattctc gagatctgtg gtttagactg 
3241 cttgtgattc gattgaccgg tggatgggtt ggtgaaaaag gtttaattcc cacggatcaa 
3301 agagaggtaa gagagatatt gttttacctc taaaagactc cttcattgtg ttcattagat 
3361 gatgaaaaat gaaaagaaaa agaagattta attttgttac gagaattgtt atttttgcaa 
3421 gaatgtgttg tagatagcgg ccgc 
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M:U481\OF602\DXSOm.WPU FIG . 8 

Arabidopsis thaliana cellulose synthase SEQ ID NO: 5 
RPRLIAGSHNRNEFVLINADENARIRSVQELSGQTCQICRDEIE 

LTVDGEPFVACNECAFPVCRPCYEYERREGNQACPQCKTRFKRLKGSPRVEGDEEEDD 
IDDLDNEFEYGNNGIGFDQVSEGMSISRRNSGFPQSDLDSAPPGSQIPLLTYGDEDVE 
ISSDRHALIVPPSLGGHGNRVHPVSLSDPTVAAHRRLMVPQKDLAVYGYGSVAWKDRM 
EEWKRKQNEKLQWRHEGDPDFEDGDDADFPMMDEGRQPLSMKIPIKSSKINPYRMLI 
VLRLVILGLFFHYRI LKPVKDAYALWL I S VI C E I WF AVSWVLDQF PKWY P I ERET YLD 
RLSLRYEKEGKPSGLSPVDVFVSTVDPLKEPPLITANTVLSILAVDYPVDKVACYVSD 
DGAAMLTFEALSETAEFARKWVPFCKKYCIEPRAPEV^FCHKMDYLKNKVHPAFVRER 
RAMKRDYEEFKVKINALVATAQKVPEDGWTKQDGTPWPGNSVRDHPGMIQVFLGSDGV 
RDVEI^ELPRLVWSREKRPGFDHHKKAGAMNSLIRVSGVLSNAPYLLNVDCDHYINN 
SKAL,REAMCFMMDPQSGKKICYVQFPQRFDGIDRHDRYSNRNWFFDINMKGL,DGL,QG 
PIYVGTGCVFRRQALYGFDAPKKKKGPRKTCNCWPKWCLLCFGSRKNRKAKTVAADKK 
KKNREASKQIHALENIEEGRGHKVLNVEQSTEAMQMKLQKKYGQSPVFVASARLENGG 
MARNASPACLLKEAIQVISRGYEDKTEWGKEIGWIYGSVTEDILTGSKMHSHGWRHVY 
CTPKLAAFKGSAPINLSDRLHQVLRWALGSVEIFLSRHCPIWYGYGGGLKWLERLSYI 
NSWYPWTSLPLIVYCSLPAICLLTGKFIVPEISNYASILFMALFSSIAITGILEMQW 
GKVGIDDWWRNEQFWVIGGVSAHLFALFQGLLKVLAGVDTNFTVTSKAADDGEFSDLY 
L.FKWTSLLIPPMTLLIINVIGVIVGVSDAISNGYDSWGPLFGRLFFALWVIIHLYPFL 
KGLLGKQDRMPT 1 1 WW SILLASI LTLL WVRVNP FVAKGG PILEICGLDCL 
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